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A. FIBER PRQPnr'P rni^ TED vnt^ 

A DYE hnwP i^iwTWr. PTKip y^ 
Bac]<;qroHnd of t.h^ t.,.,^^.^^.^^ 
The present invention relates i-n » * w 

\, '^^'^ ""^^ highly desirable for use in i, 

then usea for ^>ci„; 2ltea ' ^ -lotion ana 

usea in such paper Lin, Infers aTeT^' .T''""'* 
is ea:r«Mly difficult Z , * 

- into the whL'^roVrp^:. r "r^ 

tro»bl«^ When It i. aesirW to shifr. ^""^""^"^^ 

It is also desirable in such applicati«nc: k 
«ali.ea, as opposed to clu^ 0,^^"^^^^ 

Moreover, where dyed fibers ar. *- _ 
25 with other fibers a »=o>,. eonbined 

together is a^:o de:irlt 

webs Of ftb^rT^ell^^'r ^^"^^^ 
j.j.xje£-5 are known. For examnift tt o ^ 

cellulose fiber web Suh..™< °" "f an air laid 

^"bBM-sion of the web in the 
adhesive binaer is another »ethoa disclosea i^ T< 
=^ applying the binder. Individual bt^" coateTf r 
or ,i.i„g With other fibers are not prod^cedTth . 

1 Is an\L~"^ appllea'to t e 

web. to another e»i,«,le, D.s. Patent hos. 4 4,5 „. . 

4,129,132 Of Butterworth, et ,1. describe a'«w 
«terial for^ by coaming ther^piastil f^:^": wood 
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pulp heat fusing the c«nbined fibers, and thereafter 
depositing a binder on the heat fused web. Because the 
fibers are heat fused prior to adding the binder 
individual binder coated fibers for .Ixlng with ;ther 
5 fibers are not produced by this process. 

to a^h ^""^ °^ "^^^^ ''^''^"^^ ^^^^"^^ binders 
ll tZZl T"^' particulate materials 

tofxbers. However, none are understood to disclose the 

10 ^hlf °" 1 "'^ '"^'^ ''^^^ - ^i^- 

10 which are substantially unbonded. 

A need therefore exists for an Improved fiber 
product with a binder coating containing a dye or 
colorant, = * 

" w . ^ "^'^ P««nt invention, a fiber 

product includes fiber, at leant partially coated with a 

resulting bicomponent fibers are unbonded. By uslna an 
organic poly^ic „terial as the liguid bindL, J Tr. 
20 partxcular a h„t bondable liguid binder „ateri:i. the 
f ibers »ay be subseguently heated to fuse the„ together 
The fU»rs -ay also be co^ined with other nontreated 
fibers and heat fused to provide a bonded web. By 
blending dyed fibers with undyed fib«rs or with fibers 

" ^^^^ "ith another color, various colors and shadi^l lf 
color can be obtained. 

bind., '''' ""^^"^ ^ ''^'^^^ insoluble dye in the 

binder, the fibers aay be used in wet laid paper 

applications without the dye leaching Into the white water 

30 by-product Of the paper xna3clng process. Substantial 

amoun^ Of binder material may be applied to the fibers 

dye^ T^TT ^'^""''"^ individualized coated and 

dyed fibers. However, it has been found that the first 
binder material must be applied in an amount of at iLst 
about seven percent of the combined dry weight of the 
binder material and fibers in order to produce a 
substantially continuous binder coating on the fibers 
With a substantially continuous coating, little or no' 
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10 higher, such as above ,o p.ro^Z\TJ ' 

yet having been determined k "° ""i* 

a «en aetermined, can be obtained *.v 

xs the treated .ibl^^; rLaitt '^"'^ 

. explained below. fibers as 

20 



30 



35 



"here by the b^Me" LtrLT 3^^^^^^ 'r.^^^^ 
is applied to the fibernhn: ^ ^■"^""late Material 
on the fibers is stln »tT . "^'^ ""^^^^-l 
liquid binder ^Jria driL L'""""' "^^^ 
adhered to the fib«s A^' T ^^^-^ is 

-atrial., the p^^^iat^l^rf. T '"""^ '° 
on. «t«riaa se^^fr™ T " 

_^t.iai. a s.p.rXrttt:it;:„-ti^r-- 

^ndf. ' " '^•^^^^o «-*«ial, «. eleotrioally 
conductive «t«i.i , ^^^^^ ^^^^^^^ 

^ in accordance with the invention, »ore than on. 

binder material .ay be applied to the fibers, sura,T 
thernoset binder material followed bv . ' ^ 
hinder material, with or withouTloSd pa^^Lt""' 
-atrial being adhered to the fibers by 
igain, substantially individualized dyed^LersT; • • 
these Plural binder materials can be SL' ,T 
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Although not as beneficial 

jr iireated xn accordance with tho 

5 present i„v»tio». a ,iber bunUcTaTLnr" °' 
srcmp Of two or Bore fiber, ">terooimeoted 

"uoh longer than wide. For «,a^,. "^"""^ 
fiberi^e. wood U producL r ^i^arnr^"- 
10 along with bundl« of fibers that ^ 

the mechanical f iberi^ftlTprtess ""^ ^^'^"''^ 

-e«tion^%— - --^^^^^^^^ 

provide a"lirTT °' i"^-""™ to 

are s^^Zt^-Z:^ ""-^ 

coat the -F-iK-^v . **"^-^^-^-*-y continuously 

-uitrr:L:L^i": — 

25 fibers. -"-naiviauaiized or unbonded 

is to provid?a 'f!^'"^ °' present invention 

to whiL o^or :rs:rrjL\r.ru^^^^^^^^^ 
30 ^^tr bt^Lti- — — 

provide, sr^i.Z't::vS:a^Lrd-'~ 

coated with a heat fnslWn ° '^"""'inaous fibers 

vith or -th! "^To^r::t~^^^^^^^^^ — - 

35 in Which the binder .^y be snbs^^tine" 

.i.»s. With or Without additionaTuSea^:^^^^^^^^^^^^^ 
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individualized fibers are treated 

. B FtW DftUfHntlo,. n> t h- tYmrllvii 
apparatus"^ Which "lustration of one for„ ot 

*° <3iscontinuous fiber-.s •!« 
the ^ethoa o. the p.es«t invent" " 

altern^^-/ * ^ ^ schematic illustration of an 
Fig. 6 is a schematic illustration o-f ^^ 

30 - :nt 

^ The present Invention is a tiber product " 

-wT'^l — anTnatural 

fibers tr!«.f ! • «ison to continuous 

tieers treated during an extrusion process ua^ ^ 

such fibers. The ten. discontinuous fiLrs^^'! Tr*" 
fiber^naies. .he ter» indlviduaX n^ r^^^Z 
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into th. category of aiscont^TiJ^^l:° 
S ll.at«l to any particular type 7tl^ '^ 

n.^.. „oo. puT:L.L's"Lt:«' 

wheat "«gasse, hemp, jute, rice 

wnear, hamboo, corn, slsai ^^4.^ -^j-^e, 

^= — ar- ^^^^^^^ 

= .c=r:::t -ora^^\^^^^^^ - - 

"Wer, pine, souglas fir ,T """"""^ species, such as 
fibers can iiso be IbLLd , """^ '"^^ 

=0 -"ch as ground woL^fT '■'^^^^ 
y^wuna wood, J^efiner mechanical ^-k^ 

*e„i^chanical, .„a =he^-t>,er.Lel,;ic^r:uT 
processes. Howeror to ^ ==nanical pulp 

fiber bundles 11^!°,^ 

or individual fLTtev ^"^f'"""^ "bars 
" treating fiber TZL^TJ^lZ^'^^- 

invention. Recycled or IZ . °' P"^^"'^ 

bleach«i and uSle!! I =='=°"*"T "-^ P-iP fibers and 

ana iim>ieached wood nuln f^-SK^^^ 

■stalls Of the production of C pujTf ib" ^ 
well-^™ f are 

30 cojMrcially avallahi. tne art. These fibers are 

including 4.r:ai::::i::^y:ra:si^^^^^ 

present patent application. ^ 

For purposes of convenience, and not to 
construed as a i4n.4-i..4.- ^ ^° ^® 

3= proceeds wi^rif^::^^':; ::ren: 

che.ical wood pulp fibers. ^etLt^ ° V""^""^^ 
fibers Of other types and obtainr^^^r.^t":: 
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WU M th. tr.at«ent of fiber bundX^, «„, u. 

When relatively dry wood pulp fibers ar= v. ■ 
treated, that is fiber, with leae Lan alTao to^^ 
S P»=e»t by weight „iature content, the lleVoVsuc" 

are applied tL^^^, ^^t^^ZjT'''' ' 
penetration of the bind«- 1^/^7^, ^ fibers, 

" comparison. relatLj^^^t^^Tt^T^o': ^" 
^ou,h Which binder ^terial. c^^^ „tTL°^i"br:'' 
the event the» -Fiy^^^ tne ricer m 

vent tne riber is munersed in the b<T,rt«». 
that penetrates tho i " m the binder. Any binder 

peneiarates the lumen contributes less to ^ • 
characteristioc 4.*. ^ ° desired 

relatively dry wood pulp fiberTa^ teatiriT; ?" 
«terial ia r«n.ir«i to obtain the aalr^f fit tta„ 1 

forr, to entrained fibers during the tr»S V ^ 

ter. dye rafers broadly to alwl^f"' 
»i.ed with the binder. Preferably ^H^es at iTl'^ : 

IZ /T"' ""^ - ».y co^^^ia. 

pigments in solid Darticma*-^ * ««prise 

Mnder and then app'Sd^irth^^Inrto^r'Tb'''" 

r—"":;; ---^pr^i^ 

spraying. These binder nateriaic =>. '^PP-'-iea 

30 '-.hich .ar. capable Of .r:;l\\ni^^^^^^^^^^^ 

produced bv the ''■••naing the fibers 

curing the'^":,:^°~rorw::: z":z " " 

^a^treated fibers. Most :::fe:lyTesrbt::rs"^"^ 

3s n:^:^c:r:: :rrd"r -^'^ - 

xxeat curefl at elevated temperatiires ^ 
»^en the fibers are used in Jnufa":ri:: ^l::: 
in applications where solid particulate LS^iTi" to b"' 
a^erad to the fibers by the binder, the bin"l", t L^f 
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a type which Is suitable for this purpose. Also, the 
bxnder xs of the type which can be mixed with or otherwise 
contains a dye or colorant, if a water insoluble dye^s 
included in the binder, the dye remains with the fibers 
5 "ther than leaching into aqueous solutions used for ' 
example, in wet laying applications of the treated fibers 
Also, dye would not leach from towels and other products ' 
laade from these fibers when these products are used, for 
example, to wipe up liquids. 

" th. , T*^^' """"^^ Poly-erlc ■«terials in 

Z^T : "S-glomeratlon of fibers during the 

ZT^l TTr- content of 

Seated fibers during treatment, including the 
15 ^isture contributed by the binder, together with the 
Uguld content of the fibers (in the case of Moisture 

^t' ' ^ - than 

ab^t 45 to 55 percent Of the total weight, with a 25 to 

ao ~"t-t being .ore typical. Assuming 

n " - "'"^ "«-oisture contributed 

^ the wood pulp can be higher, but is preferably less 
toan about lo to 12 percent and .ore typically about six 
to eight percent . The remaining nolsture or li^id is 
typically contributed by the binder. Ihese polymer 

25 emulsions are typically referred to as "latexes. " l„ the 
present application, the term "latex" refers very broadly 
to any agueous «,ulsion of a polymeric material. The teL 
solution means binders dissolved in water or other 

30 n^":,T " °' Polymeric materials 

30 used In binders In accordance with the present method can 
range fro. hard rigid types to those which are soft L 
r«bb«T. Moreover, these polymers may be either 
thermoplastic or thermosetting in nature, m the case of 
35 ^^7"^""'= P-lS-ers, the polymers «y be a material 
Which re«uns permanently thermoplastic, iltematlvely 
such poljn.ers may be of a type which is partially or fully 
cross-linkable, with or without an external catalyst, into 
a thermosetting type polymer. As a few specific L^ples 
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suitable thermoplastic binders can ho » ^ 
following materials: ^ of the 

ethylene vinyl alcohol 
g polyvinyl acetate 

acrylic 

polyvinyl acetate acrylate 
acrylates 

polyvinyl dichloride 
10 ethylene vinyl acetate 

ethylene vinyl chloride , 
polyvinyl chloride 
styrene 

styrene acrylate 
15 styrene/butadiene 

styrene/acrylonitrile 
butadiene/acrylonitrile 

acrylonitrile/butadiene/styrene 
ethylene acrylic acid 

polyethylene 

urethanes 

polycarbonate 

polyphenylene oxide 

polypropylene 

^g polyesters 

polyimides 

ioaae or the following materials: 
epoxy 

^ phenolic 

bismaleimide 
polyimide 

nelamine/fomaidehyde 
polyester 

urethanes 

35 

urea 

urea/formaldehyde 
As explained more fully below in™ ^ 
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these dye containing materials nay be used to treat the 
discontinuous fibers. For example, a first coating or 
sheath of a thermoset material may be used followed by a 
second coating of a thermoplastic material. Different 
5 fiber colors may be achieved by including one color of dye 
in the first coating and another color dye in the second 
coating. During subsequent use of the fibers to make 
products, the thermoplastic material may be heated to its 
softening or tack temperatiure without raising the 

10 thermoset material to its curing temperature. The 

remaining thermoset material permits subsequent heating of 
the fibers to cure the thermoset material during further 
processing. Alternatively, the thermoset material may be 
cured at the same time the thermoplastic material is 

15 heated by heating the fibers to the curing temperature of 
the thermoset material while the thermoplastic material is 
also being heated to its tack temperature. 

Certain types of binder enhance the fire 
resistance of the treated fibers, and thereby of products 

20 made from these fibers. For example, poly vinyl chloride, 
poly vinyl dichloride, ethylene vinyl chloride and 
phenolic are fire retardant. 

Surfactants may also be included in the liquid 
binder as desired. Other materials may also be mixed with 

25 the liquid binder to impart desired characteristics to the 
treated fibers. 

In addition, one or more solid particulate 
materials may be adhered to the fibers to provide desired 
functional characteristics. The solid particulate 

30 materials are applied to a binder wetted surface of the 
fibers and are then adhered to the fibers by the binder as 
the binder dries. In this case, heat curing or heat 
fusing of the binder is not required to adhere the 
particles to the fibers. Although not limited to specific 

35 materials, examples of suitable particulate materials 

include pigments, such as^titanitim dioxide; fire retardant 
materials, such as alumina trihydrate and antimony oxide; 
electrically conductive materials, such as metallic 



35 
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powders and carbon black- ■ 

ceramics, and ^^^^^^ - 

^'ch as Clay, talc and aica ZIT ™«terials, 
additives; olaor.h^^^ ! P^P"*^ "'^^i"? 

particulate »t„ui, «. ^.t^^i^^V^^^' 
categories. -"JB-itea ro narrow 

The super absorbent narH.,-«,o ^ 

al»orbents are genera ! ™P«^ 

super ««or^ts .ra^i'err^^ 

«l-iblt the awuty to ahT K "aterlals which 

" i.e. in excess 0, ^0 1 ttrtri: T"""^' " 
thereof. These sun., k P« 

^to three '^CZ^^'^Z'-'l': '^"''^ 
<=ross-ll„kea carboinnet^vL^^r ' * =°P°ly»ers , 
".odlflea hydrophur!^ "^^^l^Wves and 

^0 --Ut/o,t."tLr^lt; 

absorbents include carh^^t^^^T^' '"'^'^ ^"^^^ 
acrylonitrlle-grafted st^l "y-^roly^ed 

Pows, Polya'Ln:ni:rir;er™ 

tree co^ounds ana saoon^« J ' ""^''"'^^''""e 

= acrylate copoly.,re"lt 

derivative copolymers are ! • «ryllo acid 

--Pies Of s^er'L^::^,^:;^' 

the trade»r>cs -sanwet" isl^T^T ^^"''^ 

K^-^-h^ -i:r^ -:^:edTs:i-^^ 

particulate -pL^'S^^ 

Change in a surface ^L, , •"^'^"'S a physical 

ti^ Of tarnisT:: ;he':Stlf ™ r '""""^ °' ' "■i" 
..ctions and cutting sC '^l^,^^' 
Of different abrasive products. TheTo^ 
eategori.. of abrasives are: (i, natural aL 
aB quart*, «nery corund,™ """al abrasives, such 

ry, corundUB, garnet, tripoli, diato.acous 
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— ^^^^^^ 

Pigwmte, dyes or coiorants can broadly be 

Mvelengths while absorbina lioht ' ^ °^ «rtai„ 
10 vbich are use. to l»pa^^\^** °' o«>er wavelengths and 

EleetricaUy conductive naterlala .~ »k 
readily conduct electric Current. 

In addition, fire retardant materials 
Which reduce the flamnability of the flb^". " 
15 are attached. Preferablv tJ- T "'^J' 

buried. =«PI-«sin, substances when 

With reference to Fla i a ch^^^. ^ 
- wood pulp 10 is unrolled fro^' r;u TZ/LT'"'' 

ref iberizm, apparatus, such as a convenSlTH ^ ° 

14. The sheet 10 is " ""^^n^^n^l hanmer niu 

"bers 1. within t^e ^'Ju'^e'"" 

are delivered as hv , individual fibers 

25 zone 20 If a ^ ^° " ^^^^ ^^^^^-^ 

zone 20 of a fiber treatment apparatus m 

«. loaded" \:°;c„f aTit^.r-'"''* 

30 zone .0 ^olfpa^' «\'XTT"' 

Ulustrated coLit r/cr^L^^^rLl™ 

blower or fan 26 in loon 5.1 ^ J^e^^^culating loop, a 

gaseous „eal»„, s„ch a. "LT" a vlTt """'"^ » 

.».f ici«t to «^aih the .C-wr^teteltTL 
into zone 20. The entrained fibers circulate in . 
-direction indicated by arrow 2B through tte ioo" . 
through the - ^ "^"ugn me loop and pass 

ugh the loading zone 20 and blower 26 each time the 
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loop is traversed. The velocity of air traveling in the 
loop is preferably set at a level where solids are 
uniformly dispersed and transported by the air flow, in 
addition, the velocity is preferably established at a 
5 level which is sufficient to avoid saltation, that is the 
dropping of solids or liquids from a horizontal air 
stream. As a specific example, when Type NB316 chemical 
wood pulp, available from Weyerhaeuser Company, was used 
as the fiber, a velocity of 5,000 feet per minute worked 

10 extremely well for treatment of these fibers in accordance 
with the method. However, this velocity can be varied and 
adjusted for optimum results. 

Also, the ratio of the volume of air per pound of 
entrained fiber is variable over relatively large ranges. 

15 One suitable example is 23.4 ft of air per pound of fiber. 
As another example, 11.7 ft of air per pound of fiber 
produced equivalent results. 

The entrained fibers traveling in the loop pass 
one or more binder material application zones, with one 

20 such zone being indicated in Fig. l at 30. This binder 
material application zone 30 forms a part of the conduit 
24. A mechanism is provided at the binder application 
zone for applying a liquid binder solution to the 
entrained fibers. In the Fig. 1 form of this mechanism, 

25 plural nozzles, in this case nozzles 32, 34 and 36, are 
used to apply the liquid binder material. These nozzles 
prpduce an atomized spray or mist of binder drops which 
impact and coat the fibers as the fibers pass the nozzles. 

In the Fig. 1 apparatus, plural valves 40, 42 and 

30 44 are operated to control the flow of liquid binder 

material to the respective nozzles 32, 34 and 36. In the 
illustrated configuration, a first liquid binder material 
from a tank or other source 46 is delivered to the three 
nozzles 32, 34 and 36 when valves 40 and 42 are open and 

35 valve 44 is closed. As the fibers recirculate through the 
conduit 24, and each time they pass the nozzles, an 
additional amount of the first liquid binder material is 
applied. Different surfaces of the fibers are exposed to 
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the no^^les 32, 34 and 36 as the fibers travel through 
^ate^ial appucation .one 30. «ter the des^eTl:*" 
the f. rat Ix^ia, M„a«r «teri.l Is applied, the val^e 40 
^ IS closed. If desired for a particular application a 
7Z l^l "^"^^ -'«i<"l fro„ a ta„.":r o"« ^oLce 
« My also be applied to the fibers. With valves 42 an^ 
44 open and valve 40 closed, this second ll^ia bl„L 
.«t.rlal is applied to the flbars through e^ of ^ 

• "sousiy applied, at successive 

cif H /" ^1*' -2 »=y be 

Closed and valve 44 opened so that the first liquid binder 

15 t^ t through no«le 36. M^e 

15 than two types of liguid binder »aterlals may be apoUer 
^a.i„g^addi^^^^^^^ 

tvnl«i, ^" ^ application .one 30 

typxcally r«„es fron two to one hundred feet long, with 

fibers through the ,«t«:lal application .one. Also 
lohger .aterlal application zones facilitate the of 
«ore nozzles spaced along the l«,gth of the zones 

avallah, " " co„erclally 

available and produce a fine „i.t Of droplets.; Typically 
these nozzles provide a fan spray. Any suitable I^zzle^ 
-ay be used, but it is desirable that the nozzles 
^ produce a continuous streaM of li^id binder materia! but 
30 i^ead produce droplets or a „ist of such material 'ThT 
nozzles are typically spaced apart fro. three to four ^et 
along the length of the conduit, although they „ay^ 
closer or further apart as desired. J- y be 

35 , "^"^^^^ ^ of dye containing binder 

at a"i application of binder ^sTb! ' 

at a n^niM^ of about seven p«.cent of the dry weight of 
the co^ined fibers and binder in order for^e fits to 
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it beeves „„e ^ftiZt T^lM^l^^T' 
particulate Mterlai »s ^ significant amounts of 

„ini_ ,3 p'Ltr t"- 

1 , rae txber not coated with i-h^ ^ 

lack the desired characteristics of thlT f 
10 example if « h.,^ . the binder. Por 

inpxe. If a hydrophobic binder is used 

absorbing cellulose material, failure t ' 
enclose the material with tha I t «°»Pletely 
surfaces of the f i^r 1 I '"^ ^"^^^^^ 

uncoated areas on tte fL ^^^^^ ^^-^ any 

15 untreated f ibL du^^na T '^"^ ^° 

ixoers during subsequent heat • 

treated and untreated f^H«.. the 



30 



35 



It has also been found that t^^^-k 
concentration of alH«,t io per^ f 2 ° 
«=ight of tha flho, . - P«o«it by dry weight of the 

» When heat ftL^^rtor" fibers. 

wixi bond somewhat e-i-v,,..^-! 
fibers coated in a ^^^^^^t strongly to other 

--eate. fiL,.' ^Tl^.':^- T ^ 
to the strength achievJ^^L^roct?" 
percent by dry weioht hi.,^ = 

-ntreated'f ibeVit: :^^„rorp:;\"^-! 

ttee. parts untreated fibers H- ! ""^ *° 

Wight Of the co^in,, binder ^^nir""^"'"" 
Pwcent to 50 percent h»= » ^ °' 5° 

- in -i^ing^l^fSr htlT'^ '"'''"'^ 
'o^in, products such as 

Binder concentrations in excess i>„ 
tor example 90 percent or «,r., ca^ '^'"""'■^ 
the^present invention. To achi.T^thlset::':".""''^ 
binder concentrations, one preferred T ^^^'^ 
a first amount of the bindaf^^r^.T^^^ '° 
"bars, continue to recirculated 
.irst layer or coating^f tl^ttLr^.r" 

then apply a second coating Z L",'^""''''' 
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«terlal iHtra, fourth ^ .ub..,..^ ^Mtings can be 
the desired level of binder material. 
5 liould application of the dye containing 

retained in the loop until they have dried. The 
recirculation of the fibers may then b. stopped and the 
reeved at the loading zone ao, which then 

10 " : er, in the 

" Mg. 1 apparatus, a cyclone separator 60 is selectively 
connected by a conduit section 61 and a gate valve 62 to 
the conduit « the sa« ti™ a valve 64 is ope^L L 

«it"na"L T" " "° <=»P-"e for air 

15 =«P«ator 60. Mth the separator in 

15 the loop, the entrained fibers are collected in the 

separator and then removed from the separator at a fiber 

^oCMwd in this manner are unbonded to one another by 

n«hl! / percent Of the fibers remain 

--bonded^ «0r. .pecifloally, in tests conducted as of 

"bers are substantially 
^tted ^r"^' 'PProxlmately .5 percent of the 

.5 ! ''*'^'°™''*''^"^™'»«Stoone 

heating the binder coated fibers may be included in 
conduit 24. For sample heated air may be blended with 
the air flowing through the conduit, similarly, a h^ter 
70 may be included in conduit 2, for heating t^; fib's 
^ added heat accelerates the drying of the liguld 

^TtZ ZT^'"^" • thermoplastic heat fusible binder 
IS used, the fibers are preferably heated above the fll„ 
forming temperatures of the binder and below the hot taL 
texture at which the binder becomes tacky so that the 

proc^isin. Of the fiber, into products, aiso, if a 
thermoset heat fusible binder is used, the fiber 
t«.«,eratur, is preferably maintained below the curing 



30 

binder. 
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temperatiire of the binder so that the binder coated fibers 
may be subsequently heat cured during the processing of 
the binder coated fibers into products. 

The fibers are preferably not heated prior to the 
application of the binder material, it has been found 
that heating the fibers results in elevated temperatures 
at the binder application zone 3d. These elevated 
temperatures cause some of the binder to at least 
partially dry (coelesce) before reaching surfaces of- 
fibers passing through the binder application zone 30. 
The solidified binder tends to either not adhere, or only 
adhere veakly, to the fibers, in addition, droplets of 
binder, which impinge heated fibers tend to dry in globules 
on the fibers, rather than spread across the surface of 
15 the fibers to provide a substantially continuous uniform 
coating thereon. 

The dried fibers from outlet 66 of the cyclone 
separator 60 may be deposited in a conventional baling 
apparatus 72. To prevent bonding of the fibers in the 

20 baler, the fibers are at a temperature which is below 
their curing or tack temperature under the pressure 
applied by the baler. When compressed, these fibers 
remain unbonded by the binder material and therefore can 
be readily separated into individualized fibers for 

25 subsequent use. 

Also, treated fibers which have only been 
partially dried, and thus which are still somewhat wet 
with the binder material, may be deposited from outlet 66 
loosely onto a conveyor 74 or in a loose uncompressed pile 

30 at a collecting zone (not shown) . These fibers can then 
be allowed to dry. Alternatively, the treated fibers may 
be carried by the conveyor 74 through a heater 76, 
operable like heater 70, to accelerate the drying of the 
fibers. The resulting product again contains a major 

35 portion of unbonded fibers. However, the wetter the 

fibers and more dense the resulting web when deposited on 
belt 74, or in a pile, the more binder-to-binder bonds 
that occur. Thus, in many cases it is preferable to at 
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least partially dry the fibers within the conduit 24 prior 
to removing the fibers therefrom; However, the fiber may 
be air laid either dry or wet, that is with no more than 
about a 55 percent total moistxire content in the fibers 
5 and binder thereon, directly into a web which can then be 
processed into various products, such as into disposable 
diapers with the core of the diaper being formed by the 
web. Air laying refers to the transfer of the fibers 
through air or another gaseous medium* 
10 Solid particulate materials, such as super 

absorbent particles and other materials, may be adhered to 
the fibers by the binder material. 

To accomplish this/ the solid particulate 
material is added to the loop 24, such as at the fiber 
15 loading zone 20. The particles may also be added to the 
loop 24 from a supply housing 80, using a feed screw 
metering device or other conventional injection mechanism. 
Preferably, the particles are added after the fibers have 
been wetted with the binder material. Consequently, the 
20 particles will not be covered with the binder material, 
which could interfere with the desired attributes 
contributed by the particles. These particles contact the 
wet binder material on the surfaces of the fibers and 
stick to the binder material. As the binder material 
25 dries, the particles remain stuck to the surface of the 
treated fibers. In one specific approach, the fibers are 
treated with a binder, circulation of the fibers is 
stopped momentarily to allow the addition of the solid 
particulate material at the fiber loading zone 20, and 
30 recirculation and entrainment of the fibers is 

recommenced. The particles mix with and are secured to 
the (surface of the fibers by the liquid binder material as 
the binder dries. Although lower concentrations are 
effective in binding particles to fibers, it has been 
35 found that relatively high levels of binder 

concentrations, for example 20 percent or more of the dry 
weight of the binder, fiber and additive, produces the 
best adhesion of particles to the fibers, a 50 percent 
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binder concentration would perform better in adhering 
particles to the fibers than a 20 percent binder 
concentration in many applications. These higher binder 
levels, When heat fusible binders are used, facilitate 
5 subsequent heat fusion of the fibers and strong bonding, 
with or without other fibers being add^, during use of 
the fibers in manufacturing products. 

The Fig. 1 apparatus may be operated in a batch 
Bode m Which fibers are introduced, fully treated and 
10 removed Alternatively, a semi-batch approach may be used 
in Which fibers are added and some, but not all, of the 
fxbers removed from the loop. Also, the Fig. i apparatus 
may be operated in a continuous mode in which fibers are 

15 T'^IT'^ ^I " separator 

15 60 with or Without recirciulating through the loop. The 

gate valves 62, 64 may be opened to a desired extent to 
control the amount of fiber that is removed. This 
quantity of r«noved fiber is preferably equal to the 
amount of untreated fiber that is introduced into the 
20 loop. In this nonrecirculating case, the zone 30 is 
typically expanded. 

With reference to Pigs. 2 and 3, another 
mechanism for applying binder material to the fibers is 
Illustrated. Rather than using external spray nozzles 
25 such as 32, .34 and 36, plural nozzles (i.e., one being 
Shown as 82 in Figs. 2 and 3, are included in the conduit 
at the binder material applying zone 30. The nozzle 82 
applies a fine spray of liquid binder material onto the 

30 " '^^'^ ""''^ ^i^-- 2 and 3 

30 binder applying mechanism includes a means for imparting 
turbulence to the air as it passes the nozzles. As a 
result, the fibers 16 tend to tumble in front of the 
nozzles and expose dif if erent surfaces to the applied 
binder material. The illustrated turbulence imparting 
35 mechanism qomprises a blunted conical air deflection 
baffle 86 supported within the conduit 24 by rods, with 
two such rods 88 and 90 being shown. Rod 90 may be hollow 
to provide a pathway through which binder material is 
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15 



delivered to the nozzle 82. Of course, other turbulence 
iatparting meohanisms may also be used. 

In Fig. 4, a rotary mixer 90 with plural mixing 
paddles, some being indicated at 92, is disposed within 
5 the conduit 24 at the material applying zone 3 0. This 
mixer is rotated by a motor (not shown) to impart 
turbulence to fibers as they pass the mixer paddles. The 
nozzles 32, 34 and 36 are disposed externally of the 
conduit 24 for directing the binder material through ports 
10 to the fibers passing the mixer. These nozzles may be 
enclosed in a shroud or cover as shown by dashed lines 94 
m this figure. However, in the Fig. 4 approach, blower 
26 has been shifted to a location downstream from the 
material applying zone 30. Consequently, the material 
applying zone is at a relatively low pressure with a 
slight vacuum being present in the material applying zone 
relative to the pressure outside the conduit at this zone. 
Consequently, fibers passing the nozzles 32, 34 and 36 
tend to be drawn into the conduit rather than escaping 
20 through the binder applying ports. As a result, the 
nozzles can be positioned outside of the conduit where 
they are not subject to being clogged by the passing 
fibers. 

Referring to Pig. 5, another apparatus is shown 
25 for producing the fiber product of the present invention, 
in Fig. 5, for purposes of convenience, elements in common 
with those of Fig. 1 have been given like numbers and will 
not be discussed in detail. 

In general, the Fig. 5 form of the apparatus 
allows the continuous processing of fibers with the fibers 
passing only once through the dye containing binder 
material application zone 30. However, the zone 30 is 
typically of an extended length with more nozzles (i.e. 
six to twelve or more) than shown in Fig. 5. Following 
35 the application of the binder material, solid particulate 
material may be added from source .80, such as by a blower 
(not shown) or a feed screw, to introduce the particles 
into the stream of entraiiied fibers. The fibers pass 
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5 example, d «ay be 150 feet with th« ^4 typical 
trav*.! *.K ^- ^ ® required to 

travel the distance D enabling the binder on th. . • 
fibers to become substantially dry OptLna^ 

^^^^^^ 

of the fibers t« - i^ , ^. eievate the temperature 

manutaoturlna ..w «>erearter used in 

20 used tZ l ' to«n»oplastlc binders are 

used the temperature Is preferably kept above the £ii» 
forming temperature and below the h„t * JT 
the thermoplastic binder ^tli^^ ITl '^"^"" 
.a, he provided >,ith a bleed lil io^ " en\™ l"- 
during separation. Although less preferred ^ 
25 be reelroulated back to the fibe^ ^"^l^^' «>is air may 
control gate valv.= ^"'"^ ""^ 

to balLrLr^%"'V"' 

the illusl.^\^.:i°: ~- Of 

30 separator": ^rr,::^,':™ """" " " 
fi^ blending llL^^o^r^jr sic: 

fibers or synthetic fibers are fL i'ari "d"""^ 

5 ii" ^ "l^^'W unit 

112. The fibers from outlet 66 can a v « 

blending them vith ether fiber!.^: ::^:jr T""" 
untreated fibers lis are shown being dt"?::d :n":i 
*.et 1.0 Which is passed through tT. b e n" ' , 
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from a roll 122. a. „y ^ deposited 

^ectly on a conveyor without a facing sheet. The facing 

!nit l ^ ™' ' ""--ins 
5 r " . '°°°*°'"*"*^="'«'P»«*''througha 

then«.bondxng unit 130 which raises the temperature of the 

fuse to the other flhers and to the facing Sheet. The 
filers May be cc^eased to densify the web prior to or 

10 "'"'•^ tterMObonder 130. » cover 

10 Sheet „y also b. added to the product before or after the 
the^obonder 130. PcUowing th.r»bo„ding, to reduce tL 
stiffness Of the webs, they «.y be -tenderiz^a- by the use 
T."^ """^ »<*«.lca«y br«uc, up scm. of the 
15 b»d^ h substantially 

though the nips Of cross nachlne direction and Machine 
direction corrugators to reduce their stiffness. The 
stiffness can be controlled by adjusting the clearance 
between the nips. Although not limited to a specific 
=0 approach, examples of suitable corrugators and tenderizing 

4^59S^67, and 4,6oa,402. ^e resulting ^terial can ^e 
used in a conv«,tional manner to manufacture a wide 
variety of products, such as absorbent pads, disposable 
25 diapers, webs and the me. The dyed fibers thu^ I^rt a 
desired coloration to the products. 

the flh ^" T ' °' Wratas used to produce 

rtfeat / T °* i»venticn, the fibers to 

lli^ T. " *° ^ »"1 or 

"bers travel 

through air or another gaseous medium in conduit 24 and 
ttarongh a binder applying zone 30. if the fibers are not 
5 ""^^"'^'^y downwardly in the 

sense the fibers are not air entrained, but m«:ely travel 
through the conduit. « zone 30, a first binder Leria 
46 IS applied to the fib«^ by way of nozzle 32. Agai^ 
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this is a schematic representation of the apparatus, as 
plural nozzles are preferably employed and more than one 
type of binder nay be used. Thus, the material applying 
2one is substantially elongated over that which is shown 
5 one or more particulate materials nay also be added to the 
binder coated fibers fron a source of such particles 80 
The treated fibers nay be air laid or otherwise deposited 
wet or dry, directly on a face sheet 120 from a roll 122 ' 
or directly on a conveyor. Typically a vacuum (not shown) 
10 xs used to draw the fibers against the screen so that the 
fibers are not simply falling under the influence of 
gravity. The face sheet is carried by a conveyor 124 past 
an outlet 146 of the fiber treatment apparatus. A web of 
untreated fibers 148 from a roll 150 is optionally 
15 delivered to another hammer mill 152 for fiberization and 
blending with the treated fibers prior to depositing the 
blend on the face sheet 120. The face sheet 120 and 
deposited fibers nay then be processed, such as previously 
described, for use in manufacturing a variety of products. 

^® following examples will serve to more 
specifically illustrate the product of the present 
invention, although it is to be understood that the 

invention is not limited to these examples. 

EXAMPLE 1, 

25 A bleached Kraft Southern Pine cellulose fiber 

pulp sheet (NB-316 from Weyerhaeuser Company) was 
fiberized in a banner nill. The resulting f iberized wood 
pulp fluff was then air entrained in a Waring blender. 
TWO binder solutions were prepared containing water 

30 insoluble dyes or colorants, Morton Purple KI and Hytherm 
Black B. Each solution contained 50 percent acetone and 
50 percent of one of the dyes. Each dye solution was 
added to a 45 percent solids latex binder, nanely 
Synthemul 40-800, so that the dye equalled 5 percent of 
35 the latex solids by weight. Synthenul 40-800 is available 
from Reichhold Chemical Corporation. The two 
dye-containing binders were then applied to the entrained 
cellulose fibers. The fibers were pigmented by the dye 
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and had a substantially continuous binder and dye coating. 
The fibers were also substantially xinbonded. The latex 
and dye mixture was 30 percent of the combined dry weight 
of the binder, dye and fibers. These pigmented fibers 
5 were allowed to dry and then used to prepare a l percent 
suspension in water. After one hour, this suspension was 
filtered through a Buchner funnel. Examination revealed 
that the residues were pigmented fibers and the filtrates 
were clear water. If these pigmented fibers had been used 
10 in a wet laid paper making process, the dye would be 
substantially retained on the fiber and would not leach 
significantly into water used in the process. Also, dye 
or colorant would not leach from towels and other products 
made from these fibers when these products are used, for 
15 example to wipe up liquids. Consequently, colored paper 
board may be manufactured using these fibers without 
requiring the addition of dye to water. Once dye is added 
to water in paper making equipment, it is difficult to 
remove tJie dye from the equipment in order to, for 
20 example, change colors of paper. This problem can be 
avoided by incorporating the dye or colorant iri the 
binder. Particulate pigment materials may be mixed with 
the binder and sprayed onto the fiber to form pigmented or 
dyed fiber. For example, particles of TiOg may be applied 
25 in this manner. Treatment of fibers in the systems of 
Figs. 1, 5 and 6 would also produce dyed fiber with these 
characteristics. 

Even though wood fibers are of irregular 
cross-section and thus more difficult to coat than 
30 surfaces with a regular cross section or smooth surface, 
the resultant fibers had a uniform continuous coating of 
binder. Also, approximately 95 percent, of the fibers were 
unbonded to one another by the binder material. The dried 
fiber can then easily be air laid in a laboratory pad 
35 former. Also, the fiber may be air laid while wet into a 
web. 

In addition, the dried or wet coated fiber 
obtained in this manner can be blended with uncoated 
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fiber, for example, in a ratio of 1/3 coated fibers to 2/3 
uncoated NB-316 fibers. This blend can be air laid and 
thermobonded into a web or other product. 

A wide variety of other dyes and binders would 
also be suitable, including Synthemul 40-850 emulsion, 
available from Reichhold Chemical Corporation. Primacor 
4990 ethylene acrylic acid copolymer solution from Dow 
Chemical Corporation is another exajnple of a binder to 
which dye may be added and applied to fibers. Primacor is 
a hydrophobic, somewhat oleophilic thermoplastic binder. 
Therefore, a Primacor coated fiber is capable of absorbing 
oil without water . 

Cellulose fibers having 5 percent, 7 percent, 10 
percent, 20 percent, 30 percent and 50 percent by dry 

15 weight Synthemul 40-800 coating without dye have been 
manufactured using the described method, it is only at 
levels cf about 7 percent that a continuous coating of the 
fibers is achieved. At 5 percent, the binder material was 
present as non- interconnected areas or blobs on the 

20 surface of the fibers. These percentages are the percent 
of dry weight of the fiber and binder combination which is 
the binder, in a recirculating system, to achieve higher 
percentages of the binder concentration, the fibers can be 
recirculated in the loop during liquid binder application 

25 for a longer time. Pads made in the above manner with 35 
percent and 45 percent Synthemul 40-800 binder, 
respectively, and without the dye, had tensile indices of 
respectively 1.98 and 1.99 N-m/g at a 0.06 g/cc density. 
Ssmthemul is a more hydrophilic binder than Primacor. 

30 Also, Elvace 40-712, available from Reichhold Chemical 
Corporation, an ethylene vinyl acetate, has also been 
tested as have a number of other binder materials. These 
tests have all confirmed that substantially unbonded 
individualized fibers coated with a substantially 

35 continuous coating of binder material can be produced in 
accordance with the method of the present invention. In 
addition, dye can be added to each of these binders with 
similar results being expected. 
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EXAMPLE 2 

= Sr:^: r rs™ ,'si.-r" 

Dxoctyl sodiuffl sulfosuccinate aiay be used a. « 

ZIZ Ch«*ond 2509 fr« ch»bo„a, inc. However, the 
«v.ntxo„ is not li^t^ to specific thermoset Mna^J 
fibers have been Introduced into loading 
« -- 20 end entrained. As the flb«.. traveierp^t th! 

resin to the fibers. Dye may he included in these 
Wnd^, .uc* „ e:,iained above in connection with 

Pl^"uroJT the nc..les a 

Plurality of ti«s. M,o, the lengths of the material 
zone and nujiber of nozzle, nay be extend.,, ^„ v 
rat. at which the fibers are C.T ^'""^^ 

25 the resin*'«^'"f " °' ' ""-"^ of 

ne resin, fiber and dye eraOjination 1. «xp«rt«l to b. 

retired to provide a contlnu«„ sheath or c^^nrof 

thermoplastic resin, measured in th. «». „ann„ !an ^ 
achievwJ with 90 Deroent =„a h .. "iner, can be 

io «5»ct«J. l'^*" concentration. 

EXAMPLE 3 

Bat.,.., ^ "i"" tti^ «=a»Ple, functional 

■nat«rials in particulate form are adhered to k- . 
»d dye coat^ fibers. . binder conclntlt on . 
percent would .dh«r. particulate material to L 
fibers, but at bl»ler concentrations of 20 percent^? 
total dry weight of the binder, fiber and adlll an. 
hightt, much bettar adhesion occurs. ' 
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Fibers can be produced in a recirculating loop of 
the form shown in Fig. l. in processing the fibers, a 
sufficient amount of dye containing binder material can be 
added to the air entrained fibers to produce the desired 
5 concentration. The recirbulation blower can then be 

momentarily turned off and the particulate material added 
to the system at the fiber loading zone 20. Recirculation 
of the materials through the loop can then be recommenced 
to mix the particles with the still wet and entrained. 

10 fibers. Continued circulation of the fibers would result 
in partial drying of the binder and adhesion of the 
particles to the fibers. 

In a first more specific example, fibers coated 
with 20 percent dye containing Synthemul 40-800 (the 

15 percentage being the percent of binder in the dry fit^r, 
dye, pigment, emd binder combination) can be mixed with a 
granular pigment material, such as titanium dioxide. 
Various amounts of titanium dioxide can be added to the 
fibers, including an amount which is sufficient to be 50 

20 percent of the dry weight of the binder, dye, fiber and 
titanium dioxide combination. This material would be 
useful, for example, in paper making processes with the 
pigment and dye cooperating in coloring the paper. 
Similarly, fire retardant particulate materials, such as 

25 alumina trihydrate and antimony oxide may be adhered to 
dye containing binder treated fibers for use in preparing 
fire retardant materials, such as pads, colored paper and 
other products. 

To produce an electrically conductive material, a 
30 conductive particulate material (such as 60-80 percent by 
weight of the binder fiber and additive combination) may 
be adhered to the fibers by the binder. Powdered metallic 
materials and carbdn black are examples. 

For use in manufacturing abrasive pads arid the 
35 like, abrasive particulate materials, such as ceramic 

powders, metallic powders, or grit, may be secured to the 
fibers by the binder material. 
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Also, paper making additives sueh «.« 
particles of clay, talc Jir^. ""^^es, such as acadular 

to the fibers lor It T ^« ^'^^^-'^ 

weight Of hind™!'' approximately 50 percent hy 

5 made up of these atlti^e, ^'^^^^^^ °™ 

ZITZZZ r°"°" ' - cd. chLTof 

Like the other particulate materials lese .' T"' 
be added in varying percentageT ' "'''"'^'^ 

In addition, more than one type of narn-,-^-. 
be bound to the fibers If *-h. * Particle nay 

With or'„it.ct ^1 "^^^ 

a substantially continuous ooatlna of to! 
be used to adher. partlelas t!^ f f 
such materials are „« ul^ L 1^^^^ 
« during subse^ent prl"^^ "'^^ '"'^"'^ 

part.1 .i.e.r-r.rLtis^'sr rr- 
r:.i=:-add-chta^t^^^^^^^^^ 

=0 f^;:- — — i-eases the weta'^rT:; or^e 

EXAMPLE 4 

This «ai^ie is like exanple 3, excent th.t 
"bsorbent particles are adhered to the ;iher7L 1 . 
containing binder „terl.l. These super abLr^nt 
5 particles are well toovm In the art. various = 

super absorbent particles c«, he succesln! ~ °' 
the fibers, including fro„ 15-50 perl" of LT"' '° 
Of the resultant fiber, hinder a^^ addUi" ZlZZT 
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Lower percentages are also possible as are higher 
percentages. A specific example of super absorbent 
particulate material is Sanwet IM-IOOO, available from 
Celanese Corporation. The resulting dyed fibers, when 
5 incorporated in a product such as a diaper, provide a 
color keyed visual indication of the super absorbent 
particle containing area of the diaper. Thus, for 
example, visual confirmation of the uniform distribution 
of the super absorbent particles at the desired location 

10 within the diaper can be achieved. 

In one more specific example, rather than 
stopping the fibers to permit addition of the particulate 
material, super absorbent particles have been fed into the 
air stream containing the entrained fibers immediately 

15 following the binder application zone, in this example, 
dye was not used, but similar results are expected with 
the dye. The resultant material had fiber bonded to the 
super absorbent particles so as to contain the super 
absorbent particles in the resultant fluff. Yet, the 

20 fibers which were not attached to the particles were 

substantially unbonded to one another. The dried fluff 
was then air laid into a web and thermobonded. The web 
was tested for absorbency and found to be equivalent to an 
unbonded product, but with virtually 100 percent 

25 containment of the super absorbent particles, in 

addition, the containment of the super absorbent particles 
within the fibers prior to thermobonding was also 
excellent. Also, a very uniform distribution of super 
absorbent particles was present in the resulting web and 

30 enhanced the water absorbing characteristics of the web. 
Consequently, the fibers can be stored and transported for 
subsequent use in products without significant loss or 
migration of super absorbent particles. 

EXAMPLE 5 

35 In accordance with this example, the dye 

containing binder can be mixed with a blowing agent, such 
as Azpdicarbonamid, and applied to the entrained fibers. 
When the fibers are subsequently heated, nitrogen, carbon 
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dioxide, and/ or other gases would be released to produce a 
foamed coating of the fibers. These foam coated and dyed 
fibers can then be used in msmufacturing, such as in the 
manufacturing of insulated paper boeird. 
5 . EXAMPLE 6 

In accordance with this example, the dye 
containing binder may be a hydrophobic resin or latex 
material with the particles hydrophobic; the dye 
containing binder may be of a hydrophobic material with 
10 the particles hydrophilic; the dye containing binder may 
be a hydrophilic material with the particles hydrophobic; 
or the dye containing binder may be a hydrophilic material 
with the particles hydrophilic. A fugitive stofactant is 
typically used when water based binders are used and the 
15 fibers or particles are hydrophobic. 

Thus, dye containing Primacor may be used with 
hexanol as a surfactant as a hydrophobic binder. Although 
variable, the surfactant is typically between one and two 
percent, based upon the Primacor solids. As another 
20 example, dyfe containing PMDI may be used as a hydrophobic 
binder (see example 2). While Primacor and PMDI do have a 
tendency to absorb oil to a limited extent > they are not 
optimum oil absorbing materials. By attaching 
polynorbpmene particles to the fibers, dyed fibers having 
25 an enhanced capacity for oil absorption may be produced as 
the polynorbornene in effect acts like a super absorbent 
for oil. 

An example of a hydrophobic dye containing binder 
with a hydrophilic particulate material would be fibers 

30 coated with dye containing Primacor or dye containing PMDI 
with super absorbent particles adhered to the fibers by 
the bindM-. For example, fibers containing a 20 percent 
dye containing Primacor binder, 40 percent by weight super 
absorbent particles, and 40 percent by weight fiber, can 

35 be produced. These percentages would be of the total dry 
weight of the binder, fiber and additive combination. 

An example of a hydrophilic dye containing binder 
with hydrophobic particles would be dye containing 
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Synthemul 40-800 as a binder and polynorbornene as the 
particles. 

Finally, an exax^le of a hydrophilic dye 
containing binder with hydrophilic particles is dye 
5 containing Synthemul 40-goo as a binder and super 
absorbent particles as the hydrophilic material. 

EXAMPLE 7 

The dye containing binder may also be comprised 
of a thermoplastic binder material together with 
10 plasticizer particles or liquid which cause the polymer to 
soften when subjected to heat. A specific example of a 
liquid plasticizer is dioctyl phthalate. A specific 
example of a particulate plasticizer is sold under the 
brand name Samtowax from Monsanto, inc. 
15 EXAMPLE 8 

In accordance with this example, the fibers mSiy 
be coated with plural binder materials. For example, the 
first dye containing binder material may be a thermoset 
binder material, such as phenolic resin, which can be 
20 applied to the fibers to increase their strength and 

rigidity. Cascophen WC04 is an example of such a resin. 
This binder can be applied using the apparatus of Fig. i. 
Fig. 5 or Fig. 6. Following the application of the first 
binder, a second thermoplastic binder, such as Primacor, 
25 can be applied to the fibers. This second coating can be 
used to bond particulate materials to the fibers that 
would not satisfactorily bond to a thermoset coating. 
During subsequent use of the fibers, they may be heated to 
the hot tack temperature of the outer binder coating for 
30 purposes of heat fusing the fibers. However, because the 
thermoset coating withstands higher temperatures, its 
integrity as a fiber and contribution to the strength of 
the bioomponent fiber remains. The thermoset binder may 
subsequently be cured or the initial bonding temperature 
35 may be high enough to cure the thermoset binder while the 
thermoplastic binder is at a temperature at which bonding 
occurs. Thus, fibers having plural desired 
characteristics, such as a water repellant undercoat ing 
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and a highly bondable outer coating, can be produced, with 
or without adhered particulate materials. Also, by making 
the binders with dye of different colors, the final color 
of the fiber is affected by the combined effect of the two 
5 dye containing binder colors, in addition, shading can be 
accomplished by, for example, fully coating the fibers 
with the first dye containing binder and only partially 
coating the fibers with the second dye containing binder. 
Kraton, a styrene butadiene block copolymer 
10 available from Shell Chemical Corporation is an example of 
another hydrophobic and oleophilic binder material. This 
material does not form very strong bonds with other 
fibers. Therefore, a highly bondable first coating, such 
as of dye containing Primacor may be applied to 
15 continuously coat the fibers. Kraton in a lesser amount 
may then be applied to only partially coat the fibers. 
The exposed Primacor coated areas then enhance the 
bondability of these fibers. 

EXAMPLE 9 

20 This example demonstrates the applicability of 

the invention to coat cellulose fibers and fiber bundle 
material with a dye containing binder. Specifically, iiu 
grams of a mechanically fiberized wood (lo percent 
^ moisture) can be placed in a recirculating conduit 24 with 
25 an in-line blower. The blower can be turned on to entrain 
the wood fibers. Also, 952 grams of Reichhold's Synthemul 
40-800 (55 percent moisture) can be sprayed onto the fiber 
through a port in the conduit. After addition of the 
latex, the material can be shunted out of the loop 24 
30 collected in a separator 60 and dried. Examination under 
a scanning electron microscope of a fiber product made in 
this manner without dye confirmed the presence of 
individual fibers and individual fiber bundles enclosed 
latex sheath with substantially no fiber to fiber, fiber 
35 to fiber bundle, or fiber bundle to fiber bundle ' 
agglomeration- due to latex bonding. The dye is not 
expected to change this result. Having illustrated and 
described the principles of our invention with reference 
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to several preferred exnbodiments and examples, it should 
be appa:rent to those of ordinary skill in the art that 
such embodiments of our invention may be modified in 
detail without departing from such principles. We claim 
5 as our invention all such modifications as come within the 
true spirit and scope of the following claims. 
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CIAIH5 

1. A fiber product comprising fibers with at 
least a partial coating of a mixture of a binder material 
and a dye. , 

^ ^' . fiber product according to claim 1 in which 

the dye is water insoluble. 

3. A fiber, product according to claim 1 in which 
the binder material is at least about seven percent of the 
combined dry weight of the first binder material and 

10 fibers. 

4. A fiber product according to claim i in which 
the binder material is at least ten percent of the 
combined weight of the first binder material and fibers. 

5. A fiber product according to claim i in which 
15 the binder material is from thirty percent to fifty 

percent of the combined weight of the first binder 
material and fibers. 

6. A fiber product according to claim 1 in which 
the binder material is a polymeric material. 

2° 7. A fiber product according to claim 1 in which 

the binder material is heat bpndable. 

8. A fiber product according to claim l 
including a solid particulate material adhered to the 
binder material to thereby bind the second solid 

25 particulate material to the fibers. 

9. A fiber product according to claim i in which 
the binder material is heat bondable and the product is 
combined with other fibers and thereafter heat bonded. 

10. A fiber product according to claim i in 
30 which a major portion of the fibers are unbonded. 

11. A fiber product according to claim 1 in 
which the fibers are substantially unbonded. 

12. A fiber product according to claim 1 
including plural binder materials. 

35 13. A fiber product comprising a substantial 

majority of unbonded fibers coated with a substantially 
continuous coating of a binder and water insoluble dye, 
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the binder being heat bondable and adhering the dye to the 
coated fibers. 

14. A fiber product according to claim 13 
including coated fibers mixed with uncoated fibers and 

5 heat bonded to form a web. 

15. A fiber product according to claim 13 in 
which the fibers comprise wood pulp fibers. 

16. A fiber product according to claim 15 in 
which the fibers comprise chemical wood pulp fibers. 

^° ^ fiber product according to claim 15 in 

which the fibers include individual fibers and fiber 
bundles. 

18. A fiber product comprising wood pulp fibers 
with at least a partial coating of a mixture of a binder 

15 material and a dye. 

19. A fiber product according to claim 18 which 
comprises paper. 

20. An individual wood pulp fiber with at least 
a partial coating of a mixture of a binder material and a 

20 dye. 

21. An individual wood pulp fiber according to 
claim 19 with a continuous coating of a mixture of a 
binder material and a dye. 
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